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(m, 3H), 7.56-7.55 (m, 1H), 7.39-7.38 (m, 2H);
C NMR (100 MHz, CDCls) & (ppm): 147.1,
132.7, 132.4, 131.9, 130.1, 129.4, 128.6, 125.1,
123.7, 94.80, 8.6; LCMS (ES): calculated:
223.06, found: 223.09; isolated yield: 95%.

(1-Methyl-4-(phenylethynyl)benzene: white solid;
reported m.p.: 118-122 °C; observed m.p.: 120 °C;
'H NMR (400 MHz, CDCl3) & (ppm): 7.53-7.50
(m, 4 H), 7.36-7.32 (m, 5 H), 2.56 (s, 3 H); °C
NMR (100 MHz, CDCl;) 8 (ppm): 141.4, 1364,
131.6, 129.2, 128.8, 128.7, 128.5, 128.3, 1264,
123.5, 91.8, 89.0, 21.6; LCMS (ES): calculated:
192.09, found: 193.10; isolated yield: 85%.
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Diphenylacetylene: White solid; reported m.p.: 60—
62 °C; observed m.p.: 60°C; 'H NMR (CDCl; 400
MHz) § (ppm): 7.33-7.35 (m, 6H), 7.55-7.53 (m,
4H); *C NMR (100 MHz, CDCLy) & (ppm): 131.7,
128.5, 128.4 123.4, 89.5; LCMS (ES): calculated:
178.08, found: 179.06; isolated yield: 95%.

(4-Methoxyphenyl)phenyl acetylene: light
yellow solid; reported m.p.: 57-61°C; observed
m.p.: 59°C; '"H NMR: (CDCl; 400 MHz) &
(ppm): 3.77 (s, 3H), 6.76-6.78 (m, 2H), 7.35-
7.36 (m, 3H), 7.38-7.39 (m, 4H); *C NMR (100
MHz, CDCl;) 6 (ppm): 159.7, 133.1, 131.5,
128.4, 128.0, 123.7, 115.5, 114.1, 89.5, 88.2,
55.4; LCMS (ES): calculated: 208.09, found:

209.09; isolated yield: 80%.

(4-Nitrophenyl)phenyl acetylene: light yellow
solid; reported m.p.: 120-122 °C; observed m.p.:
121 °C; '"H NMR (400 MHz, CDCl;) & (ppm):
8.22-8.20 (d, 1H), 8.10-8.08 (d, 2H), 7.70-7.65
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Preparation of heterogeneous magnetic nanocatalysts based on
reduced graphene oxide with nickel and cobalt particles and

investigation of its activity in Heck and sonogashira cross-coupling
reactions and 4-nitrophenol reduction
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Abstract: In this work, nickel and cobalt nanoparticles were synthesized with a green
and one-pot method on graphene oxide substrate for reduction reaction of 4-nitrophenol,
Heck and Sonogashira cross-coupling reactions. Several characterization techniques
such as FTIR, FESEM, XRD, and VSM were employed to characterize the Co and Ni
nanoparticle reduced graphene oxide composites which indicates that nickel and cobalt
magnetic particles with a size of about 20-30 nanometers were uniformly anchored on
graphene oxide nanosheets. In addition, results showed that incorporation of Co and Ni
nanoparticles and GO produced much higher activity in cross-coupling and reduction
reactions. The soft-ferromagnetic behavior of the RGO/CoxNijgo.x nanocomposite
demonstrated the easy separable from the reaction mixture and several times reusable
without losing its catalytic activity, Hence, the RGO/CoxNijgo.x composites can be a
potential promising material to catalyze the cross-coupling reactions.

Keywords: Ni nanoparticle, Co nanoparticle, Graphene oxide, Heck cross-coupling
reaction, Sonogashira cross-coupling reaction
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